The in vitro effects of benzodiazepines on the rat diaphragm. Structure-activity relationships.
The effect of three different subgroups of benzodiazepines on the indirectly evoked twitch tension was investigated in the in vitro rat phrenic nerve - hemidiaphragm preparation. Two effects were observed: an initial increase in twitch tension at lower concentrations with some benzodiazepines, and a concentration-dependent depression at higher concentrations with all benzodiazepines. Significant differences for these effects were observed among the three subgroups of benzodiazepines and additionally within the subgroup of the 1,4-benzodiazepine-2-ketones. Structural requirements for both effects were different. For the increase of twitch tension a --CH3 substitution at R1 and a --F substitution at R2' were beneficial. For the twitch depression an --OH substitution at R3 and a --C1 substitution at R2' were optimal. An interaction between substituents at different substitution sites occurred. The potency of twitch depression showed a good correlation with literature reports of pKa values and a poor-to-inverse correlation with lipophilicity indices. A benzodiazepines antagonist, Ro 15-1788, caused no change in twitch tension in the concentration range of the investigated benzodiazepines nor did it prevent the twitch depression caused by benzodiazepines.